Distribution of mountain hawkweeds (Hieracium s. str.) in the Hrubý Jeseník Mountains. -Acta Mus. Siles. Sci. Natur., 66: 193-229, 2017.
Introduction
The Hrubý Jeseník Mountains (referred to below as "HJM", also as an adjective) are the second highest mountains range in the Czech Republic. Their botanical richness has been systematically studied for two centuries and current knowledge of the botanical richness of this area is at a high level (Bureš 2013) . However, some plant groups, mainly the critical genera, cause persisting blank spaces in this knowledge. Although the distribution of the critical genus Hieracium s. str. (hawkweed) in these mountains was previously studied in detail by many authors in the past (e.g. Fiek 1881 , Oborny 1906 , Skřivánek 1956 , contemporary knowledge of the species' distribution and population condition is very limited.
Diversity of hawkweeds in the HJM
Twenty species of hawkweeds occur in the HJM according to Chrtek (2004) . Two ecological groups can be distinguished: hawkweeds that are fixed exclusively to the mountain environment (Hieracium villosum, H. grabowskianum, H. alpinum, H. chrysostyloides, H. atratum, H. prenanthoides, H. moravicum, H. engleri, H. nigritum, H. chlorocephalum, H. stygium, H. inuloides and H. silesiacum) and hawkweeds growing generally in lower altitudes reaching their altitudinal maxima in the HJM (H. diaphanoides, H. murorum, H. lachenalii and H. laevigatum) . Between these groups, there is a transitional group of hawkweeds growing both in lowlands and in mountains (H. caesium, H. vulgatum, H. bifidum) . This list of HJM hawkweeds is extended by two species recently discovered by J. Kocián in the HJM: H. mixtum Froel. (Kocián & Chrtek 2011) and H. umbellatum (Novotná et al. 2013) . Thus, twenty two hawkweed species are contemporarily known to occur in the HJM. This number, however, is not accurate due to taxonomical inconsistencies. Meanwhile taxons such as H. chrysostyloides, H. stygium or H. silesiacum are microspecies (more or less equal to subspecies according to Zahn 1922 Zahn -1938 , other taxons such as H. prenanthoides or H. inuloides are aggregate species comprising several yet taxonomically unresolved microspecies. Thus, the number of HJM species (on a microspecies level) is higher, but the exact number of them can only be known when all the local species have been taxonomically resolved. Since taxonomical research is not the aim of this article, we keep to the species classification and nomenclature given by Chrtek (2004) with one exception -we consider H. plumbeum a discrete species, not a subspecies of H. caesium.
In this article we focus on the species of the "mountain" group plus H. bifidum and H. plumbeum.
History of hieraciology in the HJM
The history of HJM hawkweed research from the beginning of the 19th century until the end of the first half of the 20th century is provided by Skřivánek (1956) . To briefly summarize, HJM hawkweeds were systematically treated for the first time by Wimmer & Grabowski (1829) and later by Grabowski (1843) . The first monograph of the genus, including HJM species based on Wimmer's findings, was worked out by Fries (1862) . Two crucial works comprehensively treating HJM hawkweeds followed: Uechtritz's treatement of the genus in Fiek's flora (Fiek 1881) and Oborny's monograph of Moravian hawkweeds (Oborny 1906) . After that, Hruby (1914) specifies a large number of localities of many hawkweed species. The known data about HJM hawkweeds are summarized in Zahn's Hieracium monographs (Zahn 1921 (Zahn -1923 and even more comprehensive treatement Zahn 1922 Zahn -1938 which are to date the most complex works on the whole genus. Skřivánek (1956) carried out field research on the south part of the HJM and its foothills and provided the findings of 16 Hieracium s. str. species. Since that time, no one has been systematically engaged in studying and monitoring HJM hawkweeds and only partial notes have been made about their distribution. Jeník et al. (1983a, b) undertook detailed research of the flora and vegetation of Velká kotlina in the 1970s. They noticed six hawkweed species in the locality. Chrtek (1995) did a research on the Hieracium alpinum agg. and the Hieracium nigrescens agg. in the Eastern Sudeten Mts, treating HJM Hieracium alpinum and Hieracium chrysostyloides in detail. He also worked out the whole genus in Květena České republiky (Chrtek 2004) . Štencl (2009) carried out a detailed revision of Hieracium villosum distribution in the HJM. Further data regarding recent findings of HJM hawkweeds are given in the flora inventories of HJM small scale protected areas (e.g. Kočí 2005 , Albín 2005 , however, some of the findings are dubious. Bureš (2013) worked out the flora of endangered HJM plants including all hawkweeds except the common ones. The treatment contains our preliminary field research results and in it many HJM hawkweeds are captured and published in colour photographs for the first time.
HJM hawkweeds were plentifully collected for herbarium purposes. However, herbarium specimens of only few species and only in selected, chiefly main herbaria were worked out: Hieracium alpinum and H. chrysostyloides by Chrtek (1995) , H. villosum by Severa (2001) , H. silesiacum by Szeląg (2004) , H. bifidum by Zavadil (2007) and H. prenanthoides by Kocián (2012) . A comprehensive treatment of HJM hawkweed herbarium collections is missing; for selected species it was worked out just recently (Kaplan et al. 2016) .
The aims of this study are to (1) revise current distribution and population condition of the species in the field, (2) summarize historical distribution of HJM mountain hawkweeds based on herbarium revision and literature excerption, and (3) compare the current distribution with the historical one, discussing the distributional changes.
Materials and methods
The results are given to particular species in a standardized structure: introductory text, historical distribution in the HJM and current distribution in the HJM. The introductory text gives brief information about general species' distribution, distribution in the Czech Republic and in certain cases other specific or important notes. The historical (1000); Horák 1931 MP ( 59057) ; Thenius 1933 BRNU (332386) ; Kvapilík 1936 OLM (92548, 92550) ; Šmarda 1946 BRNM (18802, 18803) ; David 1953 MP (28922) Many localities of Hieracium alpinum are known from the whole HJM ridge from Šerák to Břidličná hora. Chrtek (1995) gives a detailed list of historical and at that time recently confirmed localities (though some of them are dubious -Vřesová studánka and Malá kotlina, or highly probably wrong -Volárna). He also analyses a complicated taxonomical treatment of Hieracium alpinum agg. in the HJM. Recently, Kočí (2005) states that there are relatively abundant populations on Tabulové skály, nearby Petrovy kameny and on the slopes of Vysoká hole to Petrovy kameny and that the species is rare elsewhere in the Praděd National Nature Reserve. Albín (2005) reports the distribution of the species from the summit areas of Šerák and Keprník in the Šerák-Keprník National Nature Reserve. 
Current distribution in the HJM
We confirmed the occurrence of Hieracium alpinum on most historical localities. The majority of them lie in the topmost areas of the main HJM ridge with two populations (Sokol and Praděd -ruin of a former chalet) surprisingly descending to lower altitudes. It is characteristic that the populations consist either of sterile plants or that the number of sterile plants far exceeds the number of the flowering ones.
We were not successful in confirming the species' occurrence on Vozka, Červená hora, Velká kotlina, Velký máj, Jelení hřbet and Suť. Although some of these historical localities are dubious, a decrease in population abundance, reduced vitality and even presumed extinction of some populations of Hieracium alpinum in the HJM had been noted by Chrtek (1995) . Hieracium alpinum is also heavily grazed by herbivore mammals -at many localities only a fraction of plants, if any at all, successfully fructify.
Hieracium atratum agg.
The range of this aggregate species comprises Greenland, Northern Europe from Iceland to the Ural Mts and also the higher mountains of Central Europe (Zahn 1922 (Zahn -1938 . In the Czech Republic it is abundant in the Krkonoše Mts and rare on Mt. Králický Sněžník and in the HJM (Zahn l.c.). According to herbarium data only a few botanists have documented the occurrence of Hieracium atratum agg. in the HJM and all of them from only the single locality of Keprník. Apart from this locality, Praděd and Šerák are mentioned by Zahn (1922 Zahn ( -1938 . Hieracium atratum agg. was last documented in the end of the first half of the 20th century. Since that time it has been neither collected nor reliably reported on from the HJM. (Zahn 1922 (Zahn -1938 . In the Czech Republic it has a disjunct distribution -it grows predominantly in floristically rich areas with basic bedrock (cf. Zavadil 2007). Only two localities of Hieracium bifidum agg. are historically known from the HJMSokolí skála which we did not find documented by any herbarium specimen, and Velká kotlina.
Current distribution in the HJM

Historical distribution in the HJM
Formánek's localities Donnerlahn and Schafberg mentioned by Oborny (1906) were refuted by Formánek (1886) himself. Kočí 2009) in 2013. He also newly found the species on Plošina and Divoký důl. We visited the locality Jelení hřbet and found three micropopulations (there are possibly more -we did not explore the wider area). These four newly discovered localities suggest that Hieracium bifidum agg. may occur on more localities in the HJM on botanically poorly explored remoted rocks.
Current distribution in the HJM
We did not find the species in Velká kotlina but its persisting occurrence is likely.
Hieracium chlorocephalum R. Uechtr. Hieracium chlorocephalum is known from the Krkonoše Mts and the HJM (Zahn 1922 (Zahn -1938 and it is most probably endemic to these mountain ranges (Chrtek 2004) . The principal locality of Hieracium chlorocephalum in the HJM is Velká kotlina. Sole herbarium specimens are located from Vysoká hole and Grützenberg. A few other localites are mentioned in the literature. Similarly to Hieracium atratum agg., Hieracium chlorocephalum was last documented in the end of the first half of the 20th century. Since that time it has been neither collected nor reliably reported from the HJM. We rediscovered Hieracium chlorocephalum in a single locality in Velká kotlina in one of the local floristical hotspots -the upper part of Vitáskova rokle. Population is small but seems to be stable. Even so Hieracium chlorocephalum is one of the rarest HJM hawkweeds.
Historical distribution in the HJM
Current distribution in the HJM
We were not successful in confirming the species on Vozka, Červená hora and Vysoká hole.
Hieracium chrysostyloides (Zahn) Chrtek fil. Hieracium chrysostyloides is one of the most remarkable hawkweed species in the HJM. It is endemic of the highest Eastern Sudeten mountain ranges -Mt. Králický Sněžník and the HJM (Chrtek 1995) . The species is very interesting cytogenetically: it is a pentaploid (Chrtek 1996 , Kocián 2013 Chrtek (1995) elucidated complicated taxonomical treatment of Hieracium chrysostyloides and raised this taxon to species level. According to herbarium and literature data the species occurred at about nine localities scattered in the summit areas of the main HJM ridge. Although it is referred to grow above 1400 m a.s.l. (Oborny 1906 , Chrtek 2004 , localities Šerák, Vřesová studánka, Malý Děd and Velký Máj lie in lower altitudes -therefore the lowest altitudinal limit should be stated more precisely to be 1300 m a.s.l. Hieracium chrysostyloides has similar ecology as Hieracium alpinum (cf. Chrtek 2004 ) and the two species shared the same localities (Skřivánek 1956 , also see the lists of localities) but Hieracium chrysostyloides was apparently rarer. There has been no information about the condition of populations since the 1950s. J. Chrtek confirmed the species occurrence on Petrovy kameny in 1994 (Chrtek 1995) and later mentions that it probably occurs contemporarily in this locality only (Chrtek 2004) . We revised all historical localities of Hieracium chrysostyloides and ascertained its current occurrence on five of them. It grows together with Hieracium alpinum in all localities except for Červená hora. Populations on Červená hora, Tabulové skály and Vysoká hole are very small, the ones on Praděd and Petrovy kameny are relatively rich. All populations are very negatively influenced due to nibbling by herbivore mammals. For example, we have never seen flowering plants of Hieracium chrysostyloides on Vysoká hole since 2008, despite the plants were still present there in later years, but the flowering stems and partially also the leaves were always grazed. There is a similar situation on Praděd -there were 109 flowering plants in total on four sites on 12th July 2015 but all(!) flowering stems were grazed two weeks later. Thus, the seed production is usually completely thwarted. Moreover, the comparision of historical distribution with the recent one shows a decline in number of localities -from about nine to five. Hieracium chrysostyloides was probably exterminated by Pinus mugo Turra planting on Šerák and it could have been exterminated by intensive herbarium collecting on Kamzičník (and weakened on other localities, mainly on Vysoká hole and Červená hora -see Fig 9) . It is necessary to pay maximal conservational attention to this pentaploid endemic.
Historical distribution in the HJM
Current distribution in the HJM
Hieracium engleri R. Uechtr. The range of Hieracium engleri comprises the Krkonoše Mts (a single locality -Mały Kocioł Śnieżny -on the Polish side of the mountain range), the HJM and the Tatry Mts (Zahn 1922 (Zahn -1938 . In the Czech Republic it grows only in the HJM (Zahn l.c.). Hieracium engleri was discovered in Velká kotlina by A. Engler in 1867 (though confusingly Grabowsky is mentioned as the first collector of this species in later literature) and described from this locality by Uechtritz (1871). Velká kotlina is the only historically known locality of this species in the HJM and its occurrence was always reported as very rare. Chrtek (2004) states that Hieracium engleri was collected many times in the past (however, as shown above, only a few herbarium specimens exist) and that the contemporary population condition is not known and requires a revision. Although the species was collected a few times during the 20th century, these herbarium specimens were either wrongly determined or undetermined until our revision, so in fact nothing has been known about the species occurrence in the HJM for a century. We confirmed Hieracium engleri on two sites in Velká kotlina and actually rediscovered it in the HJM. The current population in Vitáskova rokle seems to be vital and although it grows in an unstable biotope of moving scree such permanent natural disturbation seems to be crucial for the species existence. We found only one flowering plant on the second site -on Mildeho skalka. It is possible that Hieracium engleri grows on more sites on the barely accessible rocks of Velká kotlina. In any case, the species is one of the rarest HJM hawkweeds and requires a high degree of conservational attention. 
Historical distribution in the HJM
Current distribution in HJM
Hieracium grabowskianum Nägeli & Peter
The range of Hieracium grabowskianum is limited to the HJM and the Carpathian Mts (Zahn 1922 (Zahn -1938 . In the Czech Republic it grows only in the HJM (Zahn l.c.). Hieracium grabowskianum is the rarest HJM hawkweed. We found only two herbarium specimens of this species. The rarity of the species and its occurrence only in Velká kotlina is confirmed by the literature. Nothing has been known about its population condition for more than a century. We rediscovered Hieracium grabowskianum at a single locality on Roemerovy výchozy in Velká kotlina. It is probably the same site which was mentioned historically since the locality characteristics match those mentioned in literature: the plant grows on the rocks on the west slope of Velká kotlina and even both "parental species" Hieracium villosum and Hieracium prenanthoides are present there. Hieracium grabowskianum is truly very rare since only 1-3 flowering stems develop from probably a single rhizome. Despite this rarity the plant seems to be prosperous -it bloomed and fruited every year from 2013 to 2016. On the basis of this rediscovery Hieracium grabowskianum can be stated not only as one of the rarest HJM plant species, but even as one of the rarest plant species in the whole Czech Republic.
Historical distribution in the HJM
Current distribution in the HJM
Hieracium inuloides agg.
The range of Hieracium inuloides agg. is disjunctional and comprises mainly the mountains of Western, Northern and Central Europe (Zahn 1922 (Zahn -1938 . In the Czech Republic it is reported from the Krkonoše Mts, Mt. Králický Sněžník and the HJM (Zahn l.c.). Although the Hieracium inuloides agg. grew scattered on many localities throughout whole HJM in the past, today we only find it in two localities: in Velká kotlina (several sites) and on a single site above the Ovčárna chalet. Most populations are small and the upper parts of flowering stems are usually nibbled. Hieracium inuloides agg. shows the highest decline of localities and also the greatest relative difference between the number of herbarised plants and plants remaining in nature from all HJM Hieracium species (see Fig 9) . The causes of this situation are unclear.
Historical distribution in the HJM
The Hieracium inuloides agg., like the Hieracium prenanthoides agg., is a taxonomically unresolved aggregate species. Taxonomical research is required to elucidate its diversity and variability -even endemic HJM microspecies are likely to be revealed. 
Hieracium mixtum
Historical distribution in the HJM
We found Hieracium mixtum in the HJM in 2006 on a stony ditchy slope along the road to Praděd nearby the Kurzovní mountain hotel. The finding was already published together with the species' description, ecology, further information about the Praděd locality and hypothesis about its origin (almost certainly intentional planting or sowing; Kocián & Chrtek 2011). After the discovery of the Praděd locality of Hieracium mixtum, R. Štencl found another one on Žárový vrch in 2013 and another locality on Praděd in 2016. The population on Praděd stagnates. The original cluster mother plant persists on the locality, blooms every year and slowly ramifies. The number of juvenile plants in 2012 (five) was the same as in 2010 and 2011. All localities originated undoubtely via intentional planting or sowing. After eleven-years of monitoring in the Praděd locality it is possible to state that the species does not have a tendency to spread to surrounding areas.
Current distribution in the HJM
Hieracium moravicum Oborny
Hieracium moravicum is endemic to the HJM and the Western Carpathians (Zahn 1922 (Zahn -1938 . In the Czech Republic it grows only in the HJM (Zahn l.c.). Oborny (1885, 1906) reported Hieracium moravicum from many HJM localities, however, Skřivánek (1956) notes that the species is not abundant and comes from only two localities.
Historical distribution in the HJM
H. moravicum is the only species we did not find in the HJM during our field revision but it could have been neglected. Since the taxonomical value of this species is unclear it requires further study.
Hieracium nigritum R. Uechtr.
The range of Hieracium nigritum comprises the highest Sudeten and Carpathian mountains and one locality in the Alps (Zahn 1922 (Zahn -1938 . In the Czech Republic it grows in the Krkonoše Mts, Mt. Králický Sněžník and the HJM (Zahn l.c.). Hieracium nigritum still grows in several localities scattered throughout the whole HJM main ridge, however, it is apparently less abundant than in the past.
Historical distribution in the HJM
The typical feature of this species is that there are often several flowering stems growing in clusters from one rhizome. The only traditional and reliably documented locality of Hieracium plumbeum in the HJM is Keprník. The species was last documented from there at the beginning of the 20th century. No one has confirmed the species' occurrence in the HJM since that time. 
Hieracium plumbeum Fries Complete general distribution of
Historical distribution in the HJM
Current distribution in the HJM
Hieracium prenanthoides agg.
Hieracium prenanthoides is a highly polymorphic, polyploid and taxonomically difficult aggregate species. It has a vast but disjunctional range encompassing particularly European, Western and Central Asian mountain ranges, descending to lower altitudes in the north part of its range (Zahn 1922 (Zahn -1938 . Its occurrence in the Czech Republic is known from the Krkonoše Mts, Mt. Králický Sněžník and the HJM (Zahn l.c.). 
Historical distribution in the HJM
Current distribution in the HJM
We ascertained three contemporary localities of Hieracium prenanthoides agg. The centre of distribution is located in Velká kotlina where it grows at about 35 sites (ca 750 flowering plants in total; the sites are displayed on Map 1). Rich populations (ca 175 flowering plants in total) are to be found on anthropogenically influenced slopes above the Ovčárna chalet and around the mountain rescue service lodge. The third locality is in Malá kotlina -we recorded seven flowering plants in 2012, only 2 dried plants in 2013 and no plants in 2016 on a small rock in the upper south part of glacial cirque at 1225 m a.s.l., GPS: 50°02'20.7"N, 17°12'34.3"E (all localities leg. or not. by J. Kocián). We did not find the species on Vřesová studánka, Malý Děd, Praděd and Barborka in spite of intensive endeavour to find it on these localities since 2008 .
Hieracium prenanthoides agg. comprises several microspecies in the HJM. The aggregate's complicated taxonomy and variability in Central Europe (i.e. including the HJM) is a subject of ongoing long term research undertaken by the first author of this article. Because of many yet unresolved questions in this hawkweed group the localities given both in the text and in the map showing the distribution in Velká kotlina (Fig 1) are related to the whole aggregate, not distinguishing microspecies.
Hieracium silesiacum E. Krause
Hieracium silesiacum is HJM subendemic species. Apart from the HJM (Zahn 1922 (Zahn -1938 it grows very rarely in the Western Carpathians in the Západní Tatry Mts and west part of the Vysoké Tatry Mts (Chrtek et al. 2002 , Mráz 2005 . Formerly noted occurrence in the Nízké Tatry Mts was refuted by Ronikier & Szeląg (2008) -the plants from this area belong to another species. Hieracium silesiacum is the only Sudeten species of Hieracium sect. Cernua Uechtr.; the section has a centre of distribution on the Balkan Peninsula and in the South Carpathians (Szeląg 2003).
Hieracium silesiacum was discovered on Hungerlehne and in Velká kotlina in 1846 by E. Krause who later described it from the latter locality (Krause 1851). Although about eight localities were reported from the HJM, the considerable majority of herbarium specimens are located from Velká kotlina (see Fig 9) . The occurrence on Praděd, near Bílá Opava and on Vysoká hole is documented by only a few herbarium specimens and there is only one from Kleiner Vaterberg. No herbarium specimens for other localities are available. This significantly reflects historical species' abundance on particular localities. The centre of distribution and the richest locality is clearly Velká kotlina. Then the only relatively rich occurrences are documented and as that also mentioned in literature (Fiek 1881, Oborny 1885) from Praděd or Bílá Opava springs / near Bílá Opava current and from Vysoká hole. The occurrence was rare on the rest of the localities. Sole findings on Hungerlehne (Krause's finding first mentioned in Krause 1851) and Mravenečník (Oborny's finding first mentioned in Fiek 1881) were only adopted by later authors. The occurrence on Šerák is mentioned only by Hruby (1914). We confirmed current occurrence of Hieracium silesiacum at two localities: in Velká kotlina and on the south slope of Praděd near Barborka chalet. In Velká kotlina the species grows, in confirmity with literary data, mostly in its upper part. We found three numerous populations and eleven smaller ones. Two populations near Barborka chalet grow on the place which was heavily anthropogenically influenced in the past but which has semi-natural character contemporarily.
We were not successful in confirming Hieracium silesiacum at other historical localities (Vysoká hole, Mravenečník, Malý Děd, Hungerlehne, Šerák). The species might have been neglected but considering its rare occurrence in these localities in the past and vegetation changes in subalpine zone of the HJM during the last decades it is most likely to be extinct there now.
Hieracium stygium R. Uechtr. Hieracium stygium grows in the East Sudeten Mts and the Western Carpathians (Zahn 1922 (Zahn -1938 . In the Czech Republic it grows on Mt. Králický Sněžník, in the Rychleby Mts and in the HJM (Zahn l. c.).
Historical distribution in the HJM
Herbarium specimens: Herbarium specimens of Hieracium stygium are the second most numerous among all HJM hawkweed species and they are present in all studied herbaria. Their locations cover the whole main HJM ridge. Oborny (1906) and Skřivánek (1956) report Hieracium stygium as the most abundant HJM hawkweed together with Hieracium vulgatum. Also Chrtek (2004) denotes it as the most abundant hawkweed in the subalpine zone of the HJM despite the species' decline during the second half of the 20th century.
Current distribution in the HJM
Contemporarily, Hieracium stygium is still the most abundant HJM hawkweed. It grows scattered in the whole subalpine and less often in the supramontane zone of the HJM. Its estimated population size is a few thousand plants. The prevailing sites are the edges of tourist paths. It is remarkable that it grows only rarely in Velká kotlina. It is also rather rare on the alpine grasslands of the south part of Pradědská hornatina (from Vysoká hole to Pec).
Hieracium villosum Jacq.
Hieracium villosum grows in the mountains of Central and Southern Europe (Zahn 1922 (Zahn -1938 . In the Czech Republic it grows only in the HJM (Zahn l.c.).
Historical distribution in the HJM
The distribution of Hieracium villosum in the HJM is very well known thanks to the species' attractivity. The traditional locality is Velká kotlina where it was first found by E. H. Grabowski as early as in 1834 (Wimmer 1840). All herbarium specimens but one (Formánek's one from Petrovy kameny -this localization is, however, for many reasons almost certainly wrong) come from this locality. Velká kotlina is also the only locality of Hieracium villosum mentioned in the older literature. Another two HJM localities -Sokol and Volárna -were discovered only at the end of the 20th century. Sokol is listed by Chrtek (2004) for the first time but it is unknown who discovered this locality and when. The locality of Volárna near Mezikotlí was discovered by L. Bureš in 1989 (Bureš 2013 . The plants grew on the wall of the former ox stable. Bureš (l.c.) also reports a locality along the path in the summit area of Kamzičník, however, this locality is wrong -plants of Hieracium alpinum were misidentified as H. villosum (cf. herbarium specimen in OLM, no. 109675). Hieracium villosum was discovered at another three new localities as late as the new millennium. M. Kočí found it on the ruins of a former sheep house located ca 900 m E of Barborka chalet on the south slope of Praděd and he mentions one flowering cluster on Tabulové skály found by V. Kavalcová (Kočí 2005 2007 and 2008 (Štencl 2009 ). In conclusion, eight localities of Hieracium villosum were reported from the HJM, five of them are trustworthy (Velká kotlina, Sokol, Volárna, Praděd -ruins of a former sheep house, Žárový vrch), one is slightly doubtful (Tabulové skály), one is almost certainly wrong (Petrovy kameny) and one is wrong (Kamzičník) . It is interesting that there are two at first sight distinguishable types of Hieracium villosum in the HJM. A type growing in Velká kotlina has narrower and grassier green leaves, denticulate lower stem leaves, slightly shorter simple hairs and the whole plant is less pubescent. Meanwhile a type growing on Žárový vrch, Sokol and Praděd has broader, entire and grayish leaves, slightly longer simple hairs and whole plant is more pubescent (see Fig 7) . Another noteworthy fact is that Velká kotlina is the only historically long-time known locality of this conspicuous species. Surprisingly, all other localities were discovered just recently. The origin of new localities is controversial. Figure 8 displays the number of examined herbarium specimens of each species reflecting their abundance. BRNM and BRNU were the most important herbaria for our study since they provided more than half herbarium specimens for many species. But local herbaria such as OLM and SUM were also significantly contributing since in some cases they comprised as many or even more herbarium specimens than the Czech largest herbaria PR and PRC. Some valuable specimens collected by old Silesian botanists are preserved in WRSL.
Current distribution in the HJM
Overall chorological data
The genus Hieracium is exceedingly taxonomically difficult. Therefore, Hieracium collections are generally somewhat disordered. Thus, we surely did not find some herbarium specimens in the large herbaria, mainly in PRC. This influences the results gained by herbarium revision to some extent. Relatively compared numbers of herbarium specimens, herbarized plants and currently occurring plants for each species on the localities are displayed on Fig 9. There are usually several plants on one herbarium specimen, e.g. four plants per specimen on average in Hieracium alpinum (compare the first and the second column within one species). Conclusions about historical and present population sizes in each locality and the HJM in general can be made comparing the second and the third columns within one species (however, with some limitations -see Discussion).
Velká kotlina is the HJM Hieracium hotspot. All but two (Hieracium atratum agg. and H. plumbeum) mountain hawkweed species were historically reported from there (though the occurrence of H. alpinum and H. chrysostyloides is questionable due to their ecology -the localizations of these species to Velká kotlina refer perhaps rather to the slopes above Velká kotlina than to the glacial cirque itself). We ascertained eight species still growing in the locality -see Fig 10 . 
Discussion
Population sizes and changes Our field research was successful in confirming the contemporary occurrence of the majority of mountain hawkweeds in the HJM, providing accurate population localizations and bringing information about the current population size of the species. However, stating population size proved to be tricky since we observed relatively high interannual fluctuations in the number of flowering plants. This was caused partly due to population flowering dynamics influenced by interannual climatic fluctuations and ontogenetic developement of the plants. Another factor influencing the population size assessment was the timing of counting. Although we searched the localities during the flowering period of particular species, this period is narrowed down by strong herbivore grazing pressure. Grazed plants are hardly visible, so it is likely that a certain portion of plants in some localities remained uncounted. It is possible that some populations even remained undiscovered. All these factors -climatic, ontogenetic and interspecific -influenced the population size statements to some extent.
Comparing contemporary population sizes with the past ones is hard since no exact population sizes were stated in the past. Historical data consists merely of locations sometimes supplemented by generally defined population abundance. However, the number of herbarium specimens and herbarized plants collected from particular localities provides a more accurate image of population abundance (see Fig 9) , although such numbers must be perceived only as relative historical abundance, moreover influenced by factors such as the species or locality attractivity. It is alarming that the number of herbarized plants from some populations of some species are higher than the number of currently occuring plants -see Fig 9 where , moreover, the disappearance of the species at some localities is demonstrated. For example, the number of currently occurring plants of Hieracium nigritum is smaller in all but one locality, ranging from between 2-80 % of the number of herbarized plants. In total, the number of currently occurring plants is only 38 % of the herbarized ones, and we were not able to find the species in one historical locality at all.
Threatening factors influencing HJM hawkweeds negatively
Weakening or even extinction of some populations can be ascribed to four main causes and their synergy:
(1) The most visible one is a strong grazing pressure of wild herbivore mammals. Hieracium alpinum, H. chrysostyloides, H. inuloides agg., H. prenanthoides agg. and H. silesiacum suffer by grazing the most, other species are also affected to various extents. Herbivores prefer to nibble flower heads with the upper part of the stem (see Fig 11) . Meanwhile H. inuloides agg. and H. prenanthoides agg. are able to produce side flowering stems after the main stem is nibbled, H. alpinum and H. chrysostyloides are not so they cannot produce the seeds in the year of grazing deprivation. The herbivore most responsible for grazing is a non-native chamois which we often observed in many localities and whose negative effect on HJM plants is well known (Bureš 2013). Chamois are even more dangerous to hawkweeds because they (similarly to goats or sheep) prefer to nibble attractive flowers and avoid less attractive grasses. We observed this in many localities -hawkweeds or other attractively flowering plants were nibbled meanwhile neighbouring grasses stayed intact. But other herbivores are responsible too -we found hare excrements nearby and in the grazed clusters of H. alpinum and H. chrysostyloides on Praděd and Tabulové skály regularly. We also occasionally observed red deer and doe in Velká kotlina.
(2) Less obvious but also an important threat are the vegetation changes in the subalpine zone of the HJM, mainly the grasses density increase and undecomposed biomass accumulation. Although the processes are not completely understood yet, the main causes are historical pasturing and its cease, chemism changes by sulphur atmospheric deposition, eutrophication by nitrogen atmospheric deposition and climate change (Klimeš & Klimešová 1991 , Banaš et al. 2012 . All HJM Hieracium species are rather competitively weak species. Although adult established plants seem to persist in dense and connected vegetation for long time, the seedlings are not able to establish successfully in such vegetation. There is a negative synergic effect of grazing and vegetation changes: most flowering stems are grazed and even if a few of them are saved from grazing and produce seeds successfully, there are usually no suitable patches near to the mother plants where seeds could germinate and establish new plants. Therefore, generative reproduction of many HJM hawkweed populations seems to be severely thwarted. (3) The third threat is a habitat loss due to historical Pinus mugo planting. Pinus mugo is a non-native species in the HJM (Skalický 1988) which was introduced in the past in endeavour to heighten the upper limit of the forest and to prevent erosion and both snow and soil avalanches (Hošek 1963 , Banaš et al. 2001 . However, it influences the natural processes, subalpine ecosystems and majority of the species negatively (Bureš et al. 2009 , Zeidler et al. 2012 . Hawkweeds, similarly to vast majority of other subalpine plant species, are not able to grow under Pinus mugo. Since this shrubby conifer was planted mainly in the highest parts of the HJM it is a threat mainly for H. alpinum, H. chrysostyloides and H. nigritum whose populations growing close to the shrubs can be overgrown and doomed by them. This happened possibly mainly in the past since many Pinus mugo stands are dense and completely connected today. Some floristically rich localities, e.g. Hungerlehne where H. silesiacum was found for the first time ever (Krause 1851), were presumably destroyed just by Pinus mugo planting (Bureš et al. 2009 ). Nowadays the direct influence of Pinus mugo on hawkweeds is visible mainly on Šerák and Keprník. Besides, Pinus mugo plantations possess also indirect influence on subalpine ecosystems in preventing avalanches, disturbation caused by creepy snow and erosion. These natural processes are crucial for maintaining ecosystem structure and biodiversity mainly in glacial cirques (Jeník 1961) .
(4) Finaly, collecting hawkweeds for herbaria certainly caused severe weakening or possibly even extinction of some populations. As mentioned above and shown on Fig 8, in some cases there are more plants in herbaria than currently growing in the localities. The collecting was not too considerate since e.g. there are four plants per one herbarium specimen on average in H. alpinum or H. engleri and three plants per one herbarium specimen on average in H. atratum agg., H. chlorocephalum or H. plumbeum. Fortunatelly, no HJM hawkweed species had the same destiny as Hieracium purkynei. This Krkonoše Mts endemic was exterminated just due to overcollecting (Chrtek 2004) . Herbarium collecting affected HJM hawkweeds especially in the past. Nowadays, the majority of HJM mountain hawkweed localities are strictly protected in the Praděd and the Šerák-Keprník national natural reserves -collecting plants and even visiting these localities is prohibited without a special permit.
Beneficial factors influencing HJM hawkweeds positively
On the other hand, there is one anthropogenic effect generally considered negative but it is beneficial for hawkweeds: terrain disturbation. Many populations of HJM hawkweeds grow on sites which were or are disturbed by various human activities. The vast majority of the most common HJM mountain hawkweed H. stygium populations grows on the edges of tourist paths. These are also the prefered biotope of H. nigritum which moreover thrives well on the historically heavily disturbed place near former Vřesová studánka chalet. Such similar places around mountain chalets are prefered also by other species: H. silesiacum grows near Barborka and a numerous population of H. prenanthoides agg. above Ovčárna and around mountain rescue service lodge. H. alpinum grows on the trampled surrounding of the border stone on Praděd. These examples are congruent with ecological behaviour of hawkweeds, which in general tend to grow in disturbed, less dense vegetation. This hemerophilous tendency is noticable also among many other HJM plants since anthropogenically disturbed places in HJM subalpine zone are often floristically richer than some types of natural vegetation (V. Kavalcová 2006, pers. comm.) .
The above mentioned anthropogenic biotopes are only a substitute for natural biotopes where natural processes such as avalanches, creepy snow, sweeping winds or frost soil erosion maintain naturally disturbed patches prefered by hawkweeds. Conservation strategies in the HJM should focus on maintaining these processes. For example Pinus mugo stands above Velká kotlina should be removed since they impede snow accumulation in the glacial cirque and thus lessen the frequence of avalanches. This particular intention is even more important nowadays when the snowfall is decreasing due to the climate change.
Conclusion
The data provided in this article can serve as a basis for future revisions of distribution and population sizes of HJM mountain hawkweeds. The knowledge about distribution is also essential for potential further studies of the genus in the HJM. The threats to HJM hawkweeds are identified so appropriate conservational measures ought to be taken in order to protect these species which constitute an important part of biodiversity of the HJM.
